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Conclusions: Our results suggest that in order to ensure informing the participants of 
high	urgency	 IFs,	 physicians	who	are	 capable	of	 interpreting	brain	 images	 clinically	
should	review	all	brain	images,	and	the	establishment	of	a	support	system	is	required	
for brain imaging studies at nonmedical institutions. Since the method of informing 
participants	of	IFs	might	affect	their	understanding	and	acceptance	of	IFs,	which	are	
related to managing risks of false “clean bill of health” or psychological impacts of in-
forming	IFs,	further	research	focusing	on	communication	of	IFs	is	needed.
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1  | INTRODUCTION
Brain science studies have recently achieved great advances with the 
use of brain imaging technologies such as magnetic resonance imaging 
(MRI).	Among	these	technologies,	MRI	has	been	widely	used	in	studies	
involving healthy volunteers because it allows for noninvasive obser-
vation	and	measurement	of	brain	activities.	Moreover,	the	use	of	func-
tional	MRI	(fMRI)	is	not	limited	to	medical	studies	(Illes	&	Raffin,	2002;	




more	 opportunities	 for	 acquiring	 brain	 images	 in	 studies	 (Federico,	
Lombera,	&	Illes,	2011;	Illes,	Kirschen,	&	Gabrieli,	2003;	Wardlaw	et	al.,	
2015).	With	 this	 tendency,	 the	 handling	 of	 “incidental	 findings”	 (IFs)	
has	become	an	 issue.	An	IF	 is	defined	as	“a	finding	concerning	an	 in-
dividual research participant that has potential health or reproductive 
importance and is discovered in the course of conducting research 
but	 is	 beyond	 the	 aims	 of	 the	 study”	 (Wolf,	 Lawrenz,	 et	al.,	 2008).	
Handling	of	IFs	is	being	increasingly	discussed	in	the	field	of	research	
ethics.	In	December	2013,	the	Presidential	Commission	for	the	Study	






























Shaw,	Senior,	Peel,	Cooke,	&	Donnelly,	2008),	 and	 issues	 related	 to	
insurability	 (Apold	&	Downie,	2011;	Check,	2005).	Thus	far,	experts	
have reached a consensus that researchers are obliged to respond to 
IFs	 in	 some	way	 (Wardlaw	 et	al.,	 2015;	Wolf,	 Lawrenz,	 et	al.,	 2008)	





One reason that the discussion has stalled despite accumu-
lated theoretical considerations lies in the lack of empirical research 
(Presidential	 Commission	 for	 the	 Study	 of	 Bioethical	 Issues,	 2013;	
Royal	&	Peterson,	2008).	Shoemaker	et	al.	(2011,	2016)	established	a	
system in which all images taken for research purposes are reviewed 





due	 to	 the	 limited	 access	 to	 neuroradiologists	 or	 research	 budget,	
there	could	be	cases	where	such	a	system	cannot	be	established,	or	




the fact that many studies are conducted at multiple institutions as 
large-	scale	collaborative	projects.
Given	 this	 situation,	we	 set	 two	 objectives	 for	 this	 study;	 first,	
to	 review	already	published	empirical	 studies	 for	 the	number	of	 IFs	
discovered	 during	 brain	 MRI	 and	 analyze	 their	 characteristics,	 and	
second,	to	find	out	the	number	of	IFs,	and	the	status	and	method	of	
informing	participants	of	their	IFs	among	multiple	institutions.	In	a	re-




2.1 | Review of IF reports in previous studies
We systematically searched the literature on empirical studies 
that	 reported	 the	 number	 of	 IFs	 discovered	 in	 brain	 MRI	 studies	
using	MEDLINE	 via	 PubMed.	 The	 search	 strategy	 used	 the	 follow-








that were identified in the search.
2.2 | Comparative study of the number of IFs 




conduct	of	brain	 imaging	studies	and	discoveries	of	 IFs	 (Takashima,	
Tashiro,	Tsuchiya,	Fujita,	&	Takimoto,	2013)	that	was	conducted	by	
the	 Bioethics	 Working	 Group	 of	 the	 “Strategic	 Research	 Program	
for	Brain	 Sciences	 (SRPBS)”	 (Ministry	 of	 Education,	Culture,	 Sports,	






opment	 of	 brain-	machine	 interface	 (BMI),	 elucidation	 of	 psychiatric	




perts and has played an important role in facilitating the discussion of 
ethical and social issues encountered in promoting this project.
The	 SRPBS	 survey	was	 conducted	 by	 sending	 e-mails	 twice,	 in	
October	2012	(the	first	survey)	and	March	2013	(the	second	survey),	
to	PIs	at	a	total	of	92	institutions	where	research	under	the	SRPBS	is	









information of participants could not be linked to the individuals. In 
addition,	since	our	analysis	involved	secondary	use	of	data,	a	review	
by the ethical committee was deemed unnecessary.
2.2.2 | Policy for handling of IFs under the SRPBS




With respect to all brain images taken during a neurosci-
ence research study conducted by the SRPBS, it is desir-
able that a licensed physician performs a screening test 
to appropriately examine if a clear abnormality exists. For 
the time being, we will treat every abnormality this way 
on a trial basis to help shed light on unforeseen issues. 
Re- examination of this method after a year is desirable 
(Fujita et al., 2014; Hayashi, Fujita, Takashima, Tashiro, & 
Akabayashi, 2012)
In	this	policy,	a	reviewing	physician	was	defined	as	a	physician	who	





in	 the	study	 to	participants,	development	of	a	system	to	evaluate	 the	











Routine,	 or	 No	 referral	 (Illes,	 Rosen,	 et	al.,	 2004;	 Shoemaker	 et	al.,	
TABLE  1 Consideration	in	adopting	the	incidental	finding	(IF)	
handling policy of SRPBS
1. Description in the study protocol
• Researchers should include the content of this policy as the 
handling	procedure	for	IFs,	in	the	study	protocol	of	newly	
conducted brain imaging studies. 
•	 In	addition,	regarding	the	studies	that	have	already	been	approved	
by	the	research	ethics	committee,	if	imaging	is	planned	in	the	future,	
it is desirable that researchers promptly apply to the research ethics 
committee for a change that reflects the content of this policy.
2.	Explanation	of	the	study	to	participants
Researchers	should	explain	the	following	in	writing	prior	to	the	
conduct of the study to obtain consent for participation in the study. 
•	 Brain	images	are	taken	for	no	purpose	other	than	research,	and	not	
for the purpose of clinical diagnosis. 




researchers will inform the participants. 
• This research does not assume the cost or other liabilities incurred 
in	new	visits	to	medical	institutions	for	a	detailed	examination	of	
the discovered findings.
3. Development of a system to evaluate the images
•	 A	system	of	image	evaluation	by	physicians	should	be	developed.	
•	 All	brain	images	should	be	evaluated	by	physicians	(radiologists	and	




• If it is difficult for research institutions to develop a system for the 
evaluation of images by such physicians due to a lack of appropri-
ate	medical	facilities	in	the	same	department	or	other	reasons,	
physicians can be sent from the SRPBS to the research institutions. 
When	a	physician	sent	from	the	SRPBS	finds	IFs,	the	participant	in	
question	should	receive	a	letter	advising	further	detailed	investiga-
tion at medical institutions that was mailed or handed over from 
the research institution.
4. Informing research participants of findings
•	 Criteria	and	procedures	for	disclosing	IFs	to	research	participants	
should be decided based on the circumstances of individual 
research	institutions.	Fact-finding	investigations	should	be	
conducted	for	future	discussion	on	the	handling	of	IFs.	
• Whether or not to accept the participants’ choice to remain 
uninformed	of	IFs	should	be	left	to	the	discretion	of	individual	
research institutions.
4 of 12  |     TAKASHIMA eT Al.
2011;	Katzman,	Dagher,	&	Patronas,	1999;	Seki,	Uchiyama,	Fukushi,	
Sakura,	 &	 Tatsuya,	 2010;	 Kim,	 Illes,	 Kaplan,	 Reiss,	 &	 Atlas,	 2002)),	
whether	or	not	research	participants	were	 informed	of	the	findings,	
and the informing method used when informed.
2.3 | Statistical analysis
We investigated the associations between detection rates and the 
following	variables:	participants’	age,	sex,	and	whether	a	patient	or	a	
healthy volunteer. Since we could not obtain the information on age 
of	all	participants	whose	images	were	taken,	we	classified	the	institu-
tions into two groups based on the subject of their research projects 
(Takashima	et	al.,	2013).	Each	institution	conducted	one	research	pro-
ject	 under	 SRPBS,	 and	 they	were	 assigned	 to	 either	 of	 the	 groups,	
namely,	the	elderly	research	group	or	nonelderly	research	group.	The	
former group comprised institutions where research participants were 
limited	to	middle-	aged	or	elderly	individuals	(for	research	on	depres-
sion	 in	middle-	aged	 individuals	 and	 on	 dementia).	 Next,	 chi-	square	
tests were performed using the total number of participants for whom 
images	were	taken	and	the	total	number	of	 IFs	discovered	for	each	
group.	 In	addition,	 t-	tests	were	performed	using	 those	numbers	 for	
each institution.
To	compare	sexes	and	patients	versus	healthy	volunteers,	only	the	
second	 survey	 results	were	 used.	 Chi-	square	 tests	were	 performed	
using the total number of participants whose images were taken and 




5% on both sides.
3  | RESULTS
3.1 | Review of IF reports
We	reviewed	one	meta-	analysis	and	14	reports	(6	countries)	(Boutet	









also	shown	according	 to	 their	classification	by	 the	 level	of	urgency,	
which	 has	 been	widely	 shown	 in	 previous	 studies:	Urgency	 level	 1	
indicates	that	immediate	referral	is	required	(Immediate	referral);	ur-






et	al.,	 2012;	 Royal	 &	 Peterson,	 2008;	 Sandeman	 et	al.,	 2013;	 Seki	
et	al.,	2010;	Shoemaker	et	al.,	2011)	(Table	2).







those	 considered	 to	 be	normal	variants,	 the	 discovery	 rate	was	 rel-
atively	 high	 from	 18.0	 to	 47.0%	 (Boutet	 et	al.,	 2016;	 Illes,	 Rosen,	
et	al.,	2004;	Katzman	et	al.,	1999;	Kim	et	al.,	2002;	Orme	et	al.,	2010;	
Royal	&	Peterson,	2008;	Seki	et	al.,	2010).	In	contrast,	where	IFs	were	
defined	 as	only	 significant	 abnormalities	 (Hoggard	et	al.,	 2009),	 and	
where	normal	variants	 (pineal	cysts,	hypoplasia	of	 frontal	 sinus,	and	
others)	were	excluded	from	the	definition	(Reneman	et	al.,	2012),	the	
rate	was	low,	8.8%	and	9.4%,	respectively.	In	addition,	the	classifica-
tion of urgency level of findings was not necessarily consistent among 
studies	or	even	within	a	study,	such	that	the	same	types	of	findings	




2.0%	 for	nonneoplastic	 findings.	For	all	other	 studies,	 the	discovery	
rates	of	IFs	of	an	urgency	level	of	2	or	above	were	below	2.0%	(Illes,	
Rosen,	et	al.,	2004;	Kaiser	et	al.,	2015;	Katzman	et	al.,	1999;	Kim	et	al.,	
2002;	Orme	et	al.,	 2010;	Royal	&	Peterson,	2008;	Seki	 et	al.,	 2010;	
Shoemaker	et	al.,	2011).	The	border	between	the	urgency	levels	2	and	
3,	 that	 is,	whether	 or	 not	 the	 IF	 requires	 an	 urgent	 examination	 or	
treatment,	was	relatively	clear.
In	 multiple	 studies,	 discovery	 rates	 of	 IFs	 were	 increased	 with	
the	age	of	participants	(Boutet	et	al.,	2016;	Illes,	Rosen,	et	al.,	2004;	
Morris	 et	al.,	 2009;	 Orme	 et	al.,	 2010;	 Royal	 &	 Peterson,	 2008).	
The number of findings showing white matter lesions and old cere-
bral	 infarctions	was	 significantly	 higher	 in	 older	 participants	 (Morris	
et	al.,	2009).	The	discovery	rate	of	neoplastic	findings	increased	with	
age,	presumably	due	to	an	increase	in	the	prevalence	of	meningioma	
(Morris	 et	al.,	 2009).	 Some	 studies	 reported	 that	 the	 discovery	 rate	
itself	was	higher	 in	older	participants;	however,	 findings	of	a	higher	






A	 limited	number	of	studies	examined	differences	 in	 the	discov-
ery	 rate	 by	 sex.	The	 discovery	 rate	 of	 IFs	 as	 a	whole	was	 higher	 in	
men	in	some	studies	(Illes,	Rosen,	et	al.,	2004;	Kaiser	et	al.,	2015;	Kim	
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groups.	As	 a	 result	 of	meta-	analysis,	 the	 discovery	 rates	 in	 patients	
who	participated	 in	 research	 (for	 cardiovascular	diseases,	 neuropsy-
chiatric	 disorders,	 lead	 exposure	 (occupational	 cohort),	 and	 others)	








2008;	 Sandeman	 et	al.,	 2013).	 For	 example,	 eight	 participants,	with	
an	urgency	 level	of	2	or	 above	underwent	 a	 further	detailed	exam-
ination.	As	a	result,	the	suspected	pituitary	tumor	was	not	identified	
in	one	subject,	and	in	the	other	seven	participants,	the	findings	were	
confirmed;	however	 treatments	were	not	 required	 (Sandeman	et	al.,	
2013).	In	another	study,	a	subject	with	an	urgency	level	2	underwent	
a	 follow-	up	 examination	 that	 determined	 that	 the	 tumor	 or	 lesion	
was	unlikely	to	be	dangerous	(Royal	&	Peterson,	2008).	In	yet	another	



















3.2.1 | Overall discovery rate and 
details of the findings
Brain	 images	were	 taken	 in	 a	 total	 of	 1,921	 participants	 at	 a	 total	
of	14	 institutions.	Among	them,	 IFs	were	discovered	 in	230	partici-
pants	(aged	16–89	years,	41.2	±	22.0	years,	142	males)	(12.0%).	The	
discovery	rate	differed	by	institutions,	ranging	from	0	to	53.7%	(av-
erage	 11.9	±	14.1%).	 The	most	 common	 findings	were	 sinusitis	 (77	
participants),	 followed	by	 cysts	 (48	participants),	 nonspecific	white-	
matter	 hyperintensity	 (26	 participants),	 infarction	 (22	 participants),	
cavity	of	the	septum	pellucidum	and	cavum	vergae	(11	participants),	





of	 the	 participants	 by	 institutions).	 These	 findings	 were	 suspected	
bone	tumor,	suspected	hydrocephalus,	cerebral	infarction,	and	chronic	
subdural	 hematoma	 (Table	4).	 Among	 these	 four	 participants,	 two	
were	 healthy	 volunteers,	 and	 participation	 in	 brain	 imaging	 studies	
provided	an	opportunity	for	these	findings	to	be	discovered.	Findings	
with an urgency level of 3 were discovered in 3.5% of total participants 
(67/1921,	 0–51.8%	 by	 institutions),	 and	 findings	 with	 an	 urgency	
level	of	four	were	discovered	in	8.7%	of	total	participants	(153/1921,	
0–20.3%	by	institutions)	(Table	3).
3.2.2 | Relationship between age and discovery rate
Among	the	14	institutions,	three	institutions	conducted	studies	involv-
ing	only	middle-	aged	participants	(institutions	F,	H,	and	E).	For	analy-
sis,	 these	 three	 institutions	were	classified	 into	 the	elderly	 research	
group,	 and	other	11	 institutions	were	 classified	 into	 the	nonelderly	
research group. The average age of subjects in whom findings were 
discovered	was	68.8	(±11.7)	years	in	the	elderly	research	group,	and	
29.8	(±13.5)	years	for	the	nonelderly	research	group.	The	IF	discovery	
rate	was	 significantly	higher	 in	 the	elderly	 research	group	at	21.9%	
(66/302)	as	compared	with	10.1%	 (164/1619)	 in	 the	nonelderly	 re-
search	group	(chi-	square	test,	p <	.0001).	In	addition,	the	average	dis-
covery rates by institutions tended to be higher in the elderly research 
group,	with	an	average	of	27.8%	(±23.0,	9.8–53.7)	as	compared	with	
an	average	of	7.5%	 (±7.1,	0–22.2)	 in	 the	nonelderly	 research	group	
(t-	test,	p =	.021).
3.2.3 | Relationship between sex and discovery rate
The	relationship	between	sex	and	discovery	rate	was	analyzed	using	
data	 from	the	second	survey.	Though	13	 institutions	 (all	14	 institu-
tions	except	for	institution	J)	responded	to	the	second	survey,	institu-
tion	D	did	not	provide	information	on	the	sex	of	participants.	Thus,	we	
used the data from 12 institutions for this analysis. There was no sig-
nificant	difference	in	the	IF	discovery	rate	between	male	participants	
(10.9%,	96/884)	and	 female	participants	 (8.7%,	60/691)	 (chi-	square	
test,	p =	.151).	A	similar	result	was	obtained	using	CMH	test	(p =	.149).
3.2.4 | Relationship between discovery rate and 
subject type (patient/healthy volunteer)
Data	 from	12	 institutions	 after	 excluding	 institutions	D	 and	 J	were	
used for this analysis. No significant difference was found between 
patients	 (9.4%,	 41/435)	 and	 healthy	 volunteers	 (10.1%,	 115/1140)	
(chi-	square	test,	p =	.694).	When	data	from	six	institutions	(B,	C,	F,	G,	I,	
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and	M)	that	took	images	of	both	patients	and	healthy	volunteers	were	
analyzed	using	CMH	test,	a	similar	result	was	obtained	(p =	.776).
3.2.5 | Difference in the rate and method of 
informing participants by institutions
At	 all	 institutions,	 researchers	 explained	 to	 the	 participants	 during	
the	 IC	process	 that	 if	 any	 findings	 that	needed	 further	examination	
were incidentally discovered during the course of the evaluation 
of	 their	 brain	 images	 taken	 in	 the	 research,	 researchers	will	 inform	
them.	 However,	 among	 the	 institutions	 that	 reported	 discovering	
IFs,	 there	was	 a	 difference	 in	whether	 or	 not	 research	 participants	








of healthy volunteers were informed of the findings with an urgency 
level of 3. The informing rate of the findings with an urgency level of 
4 was even lower than that of the findings with an urgency level of 
3.	More	than	half	of	the	patients	(54.3%)	compared	with	only	14.4%	
of healthy volunteers were informed of the findings with an urgency 
level	of	4.	The	informing	methods	included	an	oral	explanation	using	
the	console	screen	 immediately	after	 imaging,	a	written	format	at	a	
later	 date,	 and	other	methods.	Approximately	 one	of	 five	 informed	
patients	(11/60)	received	the	information	through	their	physicians.
4  | DISCUSSION
4.1 | Tendency of IF rates in previous studies
Over	the	past	decade,	several	studies	on	IF	discovery	have	been	re-
ported. Our review showed that findings that are considered to have 
a	significant	impact	on	participants’	health	are	discovered	in	approxi-
mately	2%	of	asymptomatic	 research	participants,	 including	healthy	
volunteers.	 The	 rate	 amounted	 to	 approximately	 20–40%	 if	 milder	
findings	 were	 included,	 with	 the	 indication	 of	 an	 especially	 higher	
rate in elderly population. These results suggest that all researchers 











clinical	validity	of	 findings	 from	the	brain	 images	 is	originally	vague,	
which	would	make	it	difficult	to	evaluate	the	benefit	of	managing	IFs	






such	 follow-	ups	 after	 being	 informed	of	 an	 IF	 through	participation	
in a brain imaging study. Phillips et al. investigated three different 










4.2 | Characteristics of overall discovery rate in the 
multi- institutional study
The	discovery	 rate	of	 findings	with	an	urgency	 level	of	2	or	above,	
which	are	considered	to	have	significant	health	implications,	was	1.9%	
at	maximum.	Based	on	our	 review	of	 previous	 studies	 as	 shown	 in	
the	first	section	of	Results,	we	estimated	that	the	discovery	rate	for	
findings with an urgency level of 2 or above would be in the range of 
0–2%,	and	the	result	of	the	present	comparative	study	also	fell	within	





Taketomi-	Takahashi,	 &	 Endo,	 2005).	 Since	 brain	 medical	 checkup	
and research have different imaging purposes and thus use different 




The findings with an urgency level of 2 were discovered in four 
participants,	among	whom,	two	were	healthy	volunteers.	All	of	these	
participants were immediately informed of the findings. If these re-
search	 institutions	did	not	have	any	measures	 to	manage	 IFs,	 these	
findings	might	have	been	overlooked.	If	that	had	happened,	these	par-
ticipants might have had the wrong idea that their brains were free 




were discovered at lower rates in general compared with prior studies. 
At	each	of	the	institutions,	all	images	taken	were	evaluated	by	physi-
cians	in	accordance	with	a	standardized	policy	of	the	SRPBS.	Although	
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a prior study pointed out a concern that radiologists might discover 
more	findings	with	 lower	health	concerns	 (urgency	 level	4)	 (Royal	&	
Peterson,	 2008),	 the	 result	 of	 this	 study	 suggests	 that	 this	 concern	
might not necessarily be true.
As	mentioned	above,	discovery	rate	increases	with	age.	However,	
in	our	multi-	institutional	study,	we	could	not	perform	a	precise	com-








Sandeman	 et	al.,	 2013;	 Shoemaker	 et	al.,	 2011).	 In	 contrast,	 unlike	
previous	studies	(Morris	et	al.,	2009;	Royal	&	Peterson,	2008),	no	dif-
ference was observed in the discovery rate by subject type between 
healthy volunteers and patients. These results might have been due 








ficient measures have to be taken.
Specific	epidemiological	data	should	be	presented	in	the	explana-
tion	document	of	IC	form	(Illes	et	al.,	2006;	Morris	et	al.,	2009).	The	IC	
documents and study protocol for brain imaging studies should include 
information that findings indicative of a significant health issue might 
be	discovered	in	0	to	approximately	2%	of	participants,	that	the	rate	
might	amount	to	tens	of	percentages	if	milder	findings	are	 included,	
and that these findings are more likely to be found in elderly partic-
ipants,	 based	 on	 the	 analysis	 of	 this	 study.	 In	 addition,	 it	would	 be	
better	to	include	specific	names	of	the	findings	as	examples,	if	needed.
4.3 | Difference in discovery rate by institutions
As	 our	 review	 showed,	 IFs	 discovery	 rates	 were	 different	 among	
the	previous	studies.	The	difference	was	also	observed	in	the	multi-	
institutional	 study,	 even	 when	 a	 standardized	 policy	 was	 followed	
and all images were evaluated by physicians who were capable of in-
terpreting them clinically. We attributed this finding to the following 
three	factors:	(1)	differences	in	the	definition	of	IFs;	(2)	differences	in	
the	imaging	devices	and	image	types;	and	(3)	differences	in	the	ability	
of reviewers of images in evaluating the findings. Regarding the differ-
ence	in	the	definition	of	IFs,	some	institutions	(F,	H,	and	I)	might	have	
reported	 only	 findings	with	 significant	 health	 issues	 as	 IFs	 because	
they	reported	findings	with	urgency	levels	2	and	3,	but	not	4.	At	these	
institutions,	100%	of	the	findings	were	informed	to	the	participants,	
thus	 these	 studies	 may	 have	 informed	 participants	 of	 only	 the	 IFs	








IFs discovered by urgency levels (%)
IFs informed (% of 
total IFs discovered) 1st survey 2nd survey1 2 3 4
A 743 88	(11.8) 0 0 0 83b	(11.2) 0 ✓
B 236 10	(4.2) 0 1	(0.4) 0 9	(3.8) 10	(100.0) ✓ ✓
C 133 22	(16.5) 0 0 4	(3.0) 18	(13.5) 22	(100.0) ✓ ✓
D 128 26	(20.3) 0 0 0 26	(20.3) 0 ✓ ✓
E 125 25	(20.0) 0 1	(0.8) 18	(14.4) 6	(4.8) 25	(100.0) ✓ ✓
F 123 12	(9.8) 0 0 12	(9.8) 0 12	(100.0) ✓ ✓
G 98 10	(10.2) 0 0 5b	(5.1) 4b	(4.1) 1	(10.0) ✓ ✓
H 54 29	(53.7) 0 1	(1.9) 28	(51.8) 0 29	(100.0) ✓ ✓
I 54 1	(1.9) 0 1	(1.9) 0 0 1	(100.0) ✓ ✓
J 38 6	(15.8) 0 0 0 6	(15.8) 2	(33.3) ✓
K 35 1	(2.9) 0 0 0 1	(2.9) 1	(100.0) ✓ ✓
L 76 0 – – – – – ✓ ✓
M 64 0 – – – – – ✓ ✓
N 14 0 – – – – – ✓ ✓
Total 1921 230	(12.0) 0 4	(0.2) 67	(3.5) 153	(8.7)










could	not	detect	 IFs,	 including	 IFs	with	a	 low	urgency	 level,	due	 to	






ized	guidance,	 rather	 than	 reliance	on	each	 institution’s	 (or	 research	
ethics	 committees’)	 discretion,	 would	 benefit	 participants.	 Specific	
criteria should be ensured by the research ethics committee of each 
institution.	In	multi-	institutional	collaborative	studies	where	such	cri-
teria	are	applied	under	various	research	environments,	 teleradiology	




and their urgency levels would also be helpful in reducing the inconsis-





and	 this	 situation	 should	 be	 explained	with	 special	 attention	 to	 re-
search participants during the IC process.
4.4 | Difference among research institutions in the 
rate of informing participants of findings
As	mentioned	in	the	Methods	section,	considering	each	institution’s	
respective	circumstances,	 the	SRPBS’s	 standardized	policy	 for	man-
aging	IFs	does	not	include	guidance	on	which	findings	should	be	re-
turned	to	participants	or	how	they	should	be	returned.	Consequently,	
the results of this study indicate a difference in the rate at which par-
















ings by the methods that were devised by individual researchers as 
approved	by	 institutional	 review	boards.	Until	 our	 investigation,	 no	











an	 urgency	 level	 of	 4,	 about	which	 participants	were	 not	 informed,	
whereas	the	other	institution	discovered	no	IFs	(L).	Some	of	the	med-
ical	 institutions	produced	similar	 results,	 thus	our	analysis	could	not	
identify	issues	that	are	specific	to	nonmedical	 institutions.	However,	
such	facilities	 likely	experienced	difficulties	that	are	specific	to	non-
medical institutions in establishing an image review system or in 
TABLE  4 Summary	of	4	participants	in	whom	IFs	of	an	urgency	level	of	2	were	discovered
Subject type Sex Age Disease name Informing method
Healthy volunteer F 20 Suspected bone tumor Verbally	explained	over	the	phone	after	imaging,	and	referred	to	the	
cerebral surgery department of a nearby university hospital
Healthy volunteer F 46 Suspected hydrocephalus Verbally informed immediately after the images were taken
Patient M 65 Cerebral infarction Verbally informed immediately after the images were taken
Patient M 81 Chronic subdural hematoma Verbally	informed	immediately	after	the	images	were	taken	(visited	
the	cerebral	surgery	department	of	the	same	institution)





Patientsa 2 2 0 100.0
3 38 3 92.7
4 19 16 54.3
Healthy volunteersb 2 2 0 100.0
3 25 1 96.2
4 17 101 14.4
aOne	subject	whose	urgency	level	was	unknown	was	excluded.
bFive	 participants	 whose	 urgency	 level	 and	 informing	 status	 were	 un-
known	were	excluded.
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providing	 information	or	 an	 explanation	 to	 participants.	Thus,	 some	
support system for image review at nonmedical institutions should 
be	developed	in	the	future.	For	that	purpose,	surveys	targeted	to	re-
searchers	are	required.




institutional study indicated that each institution used a different in-
forming method. Some institutions reviewed the images just after they 
were taken and verbally informed participants on the same day. Some 
institutions reviewed all images together on a later day and informed 
the	participants	in	writing.	All	findings	with	an	urgency	level	of	2	were	
verbally	informed.	When	patients	were	involved	in	a	study,	there	were	
cases where the patients’ attending physicians informed the patients. 
Some records were limited to descriptions such as “informed on the 
day of taking the image” and did not specify who informed the pa-
tients. These patients might have been informed through their physi-
cian.	Thus,	the	patients’	attending	physicians	might	have	had	several	
opportunities to be involved in the informing process.
Generally,	in	medical	research,	it	is	pointed	out	that	the	research	
participants’ level of understanding differs based on the methods 








is	 his/her	 attending	physician.	However,	 for	 a	 smooth	 follow-	up,	 or	
when	the	IF	seems	to	affect	the	patient’s	treatment	plan,	informing	the	
physician	of	the	details	of	the	IFs	is	considered	to	be	beneficial	for	the	
patient. Previous studies indicate that a significant issue is to consider 







tem	 in	Japan,	 if	we	 inform	the	patient’s	attending	physician	prior	 to	
the	 participant,	 it	 should	 have	 been	 clearly	 explained	 during	 the	 IC	
process,	and	consent	should	have	been	obtained.
4.6 | Limitations
Notably,	 there	 are	 four	 limitations	of	 this	 study.	 First,	we	 could	 not	
obtain	 detailed	 information	 on	 the	 reviewers	 of	 images,	 and	 could	






















rates	of	 IFs,	and	 informing	methods	at	multiple	 institutions.	A	physi-
cian’s evaluation of all brain images allowed participants to be immedi-
ately	informed	of	their	findings	with	a	high	urgency	level;	however,	the	
informing criteria and methods for findings with lower urgency levels 
(urgency	levels	of	3	and	4)	differ	greatly	by	institution.	Notably,	inform-
ing methods have not been investigated in prior studies. However our 
study clarified that such methods are critical and potentially determine 
the impacts of these findings on research participants. We performed 
another study that included interviews involving research participants 
who	received	their	IFs	information,	and	our	IFs	policy	will	be	revised	
based	on	the	results,	with	particular	focus	on	the	type	of	IF	informa-
tion to be shared with participants and the method of communication.
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